Accident reconstruction refers to the physical activity of inferring the accident process according to the traces left by the accident participants, the final position, the participation in the car damage and the injury of the participants, and then the testimony of the participants and eyewitnesses. It not only provides a basis for the identification of the faults of both parties, but also provides data support for accident prevention and vehicle active safety analysis and research. This paper studies the basic theory of accident reconstruction, and uses PC-Crash software to reconstruct 30 accidents, and obtain parameters such as vehicle, human motion parameters and relative position before, during and after collision.
Introduction Selection of People's Car Accident Samples
The purpose of accident reconstruction in this paper is to obtain parameters such as the kinematic parameters related to people and vehicles before the accident, and provide data for the evaluation of the pedestrian AEB system. Taking the typical vehicle crash accident conditions as the basic criteria, the pedestrian AEB system is used to configure the vehicle to select the accident [1] . The following conditions are met for the collision of people and vehicles: 2) The selected accidents are collisions with pedestrians at the front of the vehicle, and no pedestrian crushing occurs during the collision;
3) In each case of pedestrian accident, the pedestrian participation is one person and the pedestrian is an adult.
In the end, 30 cases of human-car collision accidents were selected, including 19 cases of death accidents. The biggest injury to the injured pedestrians was MAIS3+ [2] . The most serious injuries in the 11 pedestrians were AIS3+.
The Theoretical Basis of PC-Crash Software and Its
Vehicle Accident Reconstruction
PC-Crash Software Introduction
The PC-Crash software is an accident reconstruction software developed by H. 
Vehicle Model
In PC-Crash, to simplify the definition of vehicle geometry model, three coordinate systems, global coordinates OXYZ, vehicle coordinates and tire coordinates are introduced, as shown in Figure 2 . The specific definition is as follows.
The global coordinate center is the center of the interface initialized by the Pc-Crash software, and the plane is the ground. The X axis points to the right side of the computer interface, the Y axis points to the upper part of the computer interface, and the Z axis is in line with the direction of gravity acceleration The vehicle is subjected to external forces such as tire force, air resistance, gravity and rigid body interaction.
Multi-Rigid Pedestrian Model
For the real simulation of pedestrian dynamics in the collision process, the 
1) Pedestrians with multiple rigid body coordinates
The inertial coordinate system used in the pedestrian multi-rigid dummy model and the two coordinate systems of the ellipsoid carrier coordinate system fixed to the rigid body itself are shown in Figure 5 . The coordinate axis direction of the ellipsoid carrier coordinate system is determined by the ellipsoidal half-axis direction. Both coordinates are right-handed coordinate systems.
2) Pedestrian multiple rigid body motion equation
When the multibody system is calculated, the external forces (gravity, contact force, friction, and force between the joints) of the dummy's body are calculated in each time step [4] . In addition to the external forces received by the dummy, bodies. The reciprocating iterative algorithm is used in the calculation process until the force at the joint does not change significantly. The geometrical constraints are replaced by the reaction forces on the joints, and each rigid body can be analyzed separately using the isolator method. The disadvantage of this method is that it only guarantees that the accelerations at the joints are equal and cannot guarantee the same speed, so that in a large time step, the two parts of the multi-rigid body may be separated.
Accident Case Reconstruction

Case Introduction
On a sunny day, the street lights and lights are normally turned on, the traffic volume is normal, and the road surface is dry asphalt road. A Volkswagen LaVida car is driving in the middle straight lane of one-way three lanes. A road maintenance person walks in the opposite direction in the opposite direction for construction inspection. The Langyi driver failed to find the other party in time, and eventually the two collided. In the collision, the pedestrian's thigh collides with the right side of the front bumper skin on the right side of the front bumper. The head collides with the right side wiper, and there are collision marks on the front bumper skin, the hood and the front windshield. There were brake tracks, a pedestrian's shoes and a blood mark on the scene.
Accident Site Reconstruction
The site map drawn according to the on-site information collection is imported into the PC-Crash. After the accident site is imported, the vehicle and ground friction coefficient needs to be set according to the weather conditions and road conditions. In addition, according to the actual road conditions, the road surface slope and road surface height are determined. Wait for the corresponding adjustments.
Establishment of Accident Vehicle Model
The vehicle model can be called from the PC-Crash vehicle model library. 
Pedestrian Model
In this accident, the pedestrian was 1.66 m tall and weighed 70 kg. The pedestrian model in PC-Crash is divided into single rigid body pedestrian model and multi-rigid pedestrian model. Single rigid body pedestrian model is used for pedestrian motion simulation before collision Multi-rigid pedestrian model is used to simulate pedestrian dynamic response during collision [5] . For the multi-rigid pedestrian model, the response should be set according to the pedestrian parameters in the accident. The multi-rigid pedestrian model after setting the relevant parameters is shown in Figure 8 .
In addition, the state of motion of pedestrians has a greater impact on the results of reconstruction. Therefore, in the reconstruction, it is necessary to refer to the transcripts of the driver and the eyewitness and the related information of the pedestrian's injury site to determine the state of motion of the pedestrian during the collision. In the multi-rigid pedestrian model, the movement of the dummy's head, torso, thigh, calf, etc. can be used to simulate different movement states of the pedestrian. The state of pedestrian standing, walking, jogging, running, etc. is shown in Figure 9 . 
Parameter Selection
1) Vehicle collision speed
In the PC-Crash reconstruction, the collision instant to the end of the collision process is first simulated. In this process, the PC-Crash calculation mode is first changed to the dynamic mode. For the collision speed of cars and pedestrians, the pre-estimation of the collision speed should be based on the road marking method, the pedestrian throwing method and the video method. The vehicle braking and steering are set according to the road surface traces, the scattered objects on the scene, and the related witnesses' transcripts. The vehicle related parameter settings in this accident are shown in Figure 10 .
2) Pedestrian motion parameters before collision According to the age, gender and eyewitness description of pedestrian movement, the pre-collision motion parameters are set as shown in Figure 11 . 2) Accident reconstruction before collision Different from the accident collision process, the two participants have no mutual force before the collision, so the simulation can adopt the kinematics mode. According to the existing AEB system startup time [6] , the process of 5 s before the collision is reconstructed, and the obtained data can satisfy the evaluation of the AEB system. The vehicle and pedestrian movement status before the accident is set by the driver's transcript. For the case where the pedestrian is covered by the occluded object, the motion simulation before the pedestrian collision is simulated from the moment when the pedestrian walks out of the occlusion. The resulting reconstruction results, the entire accident process is consistent with the collected accident-related information.
Reconstruction Process and Results Verification
Conclusion
In this paper, the accident reconstruction theory and reconstruction method based on PC-Crash software are studied, and the accident reconstruction is car- 
